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1. PRESIDENTIAL ADDRESS: MEETINGS FOR CLINICAL INVESTI-
GATION—ISOLATION OR INTEGRATION? A. B. LERNER, M.D., PH.D.,
Section of Dermatology, Yale University, New Haven, Connecticut.
2. FURTHER STUDIES WITH SOLUBLE PROTEIN PRODUCTS OB-
TAINED AFTER TRYPSIN ACTION ON INSOLUBLE EPIDERMAL
"KERATIN". S. ROTHBERG, PH.D. AND G. D. AXILROD, B.S. Dermatology
Branch, National Institutes of Health, Bethesda, Maryland 20014.
In order to formulate a three dimensional model of epidermal keratin, additional in-
formation is necessary on the components of this insoluble protein structure. In this in-
vestigation, the recent observation1 that trypsin proteolysis of epidermal keratin results in
soluble protein products (SPP), 65—75% of the original substrate, are extended. Protein
solubilization seems to be a secondary reaction lagging behind the enzymatic cleavage of
peptide bonds. The keratin substrate continues to "unwind" and to form SPP even after
trypsin inhibition and removal.
The SPP have been separated by a combination of column chromatography and poly-
acrylamide gel electrophoresis.
By optical rotatory dispersion measurements the SPP obtained after short periods of
proteolysis (4 minutes) are found to be lower in helical content than those proteins ob-
tained after longer proteolysis (10 minutes). This suggests increased cleavage of peptide
bonds in non-helical areas of these proteins.
A hypothetical three dimensional model of epidermal keratin formulated from the ex-
perimental data will be described.
3. COMPARATIVE DISC ELECTROPHORESIS OF HAIR KERATINS.
Y. SHECHTER, PH.D., J. W. LANDAU, M.D. AND V. D. NEWCOMER, M.D., Divi-
sion of Dermatology, University of California in Los Angeles, California
90024.
Disc electrophoresis, a sensitive and a highly reproducible method for the study of pro-
teins, has been used to fractionate reduced proteins of hair. Soluble derivatives of keratin
were prepared from hair of humans, monkeys, dogs, guinea pigs and rabbits by thioglycolate
1 Rothberg, S., and Axilrod, G. D., Science, 156: 90, 1967.
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reduction and alkylation. Hair samples were incubated with 02M potassium thioglycolate
containing SM urea (pH 11) at 40° C for 2 hrs. After incubation the undissolved hairs were
removed by filtration. The filtrates were alkylated with iodoaeetie acid, dialyzed against
distilled water and lyophilized. Disc electrophoresis was performed with 7.5% polyacryl-
amide gels containiug 3M urea and tris-glycine buffer (pH 83). Each of the preparations
yielded a characteristic, reproducible eleetrophoretic pattern of distinct protein fractions.
Differences were observed among the patterns from the various species in the number,
eleetrophoretic mobility and concentration of the fractions. The data demonstrate the
usefulness of disc electrophoresis in the study of hair keratins.
4. THE METABOLISM OF "HISTIDINE-RICH" PROTEIN IN NORMAL
AND PSORIATIC KERATINIZATION. J. J. VOORHEES, M.D., S. G.
CHAKEABARTI, PH.D., AND I. A. BERNSTEIN, PH.D. Department of Derma-
tology, The University of Michigan Medical School, Ann Arbor, Michigan
48104.
The "histidinc-rich" protein (HRP), previously found in granular cells of newborn rat
epidermis, has now been isolated from human epidermis. Utilizing methods previously de-
veloped in this laboratory, we find that human HRP has a molecular weight of about
30,000 and is composed of glycine, alanine, serine, threonine, arginine, tyrosinc, glutamic
acid, asparagine and/or glutamine and a high histidine level. Notable by their absence arc
the sulfur-containing amino acids, methionine and cysteine. Data from this and other lab-
oratories suggest that HRP is a keratohyaline granule (KHG) precursor subsequently mov-
ing into the stratum corneum, as an important event in normal keratinization. The paucity
of KHG and the aberrant keratinization of psoriasis was used to study the relevance of this
concept to human keratinization. Seven cc of histidine-°H was injected intradermally into
involved and previously uninvolved skin. After 1½ hours, the injection sites were excised
with submission of the separated epidermis to the previously published HRP isolation
procedure. Tritiated HRP was not found in psoriatic epidermis but radioactivity was found
in the appropriate fractions of uninvolved epidermis. From these data we suggest that
normal human keratinization depends on HRP synthesis in cells having recognizable KHG.
Furthermore, the apparent lack of this sulfur-free HRP, which possibly is a component of
the interfibrillar matrix of stratum corneum, may be an important biochemical defect in
psoriasis.
5. THE PREFERENTIAL EXTRACTION OF KERATOHYALIN GRAN-
ULES AND INTERFILAMENTOUS SUBSTANCES OF THE HORNY
CELL. K. KUKUYAMA, M.D., W. L. EPSTEIN, M.D., AND M. M. BUXMAN,
B.S., Division of Dermatology, University of California School of Medicine,
San Francisco, California 94122.
Previously we demonstrated that "histidinc-rich" protein synthesized in granular cells
contributed to formation of keratohyalin granules and subsequently appeared in horny
cells. This report presents electron microscopic, autoradiographic and chemical evidence
for selective extraction of this protein from the epidermis. The epidermis of newborn rats
fixed in 3% phosphate buffercd-glutaraldchydc was treated in 0.1 N NaOH for 2, 6, 12,
and 24 hours at 37° C. The extract contained lipids and protein(s); about 50% of radio-
activity present in epidcrmal protein after injection of histidine-H8, but only 6% of radio-
activity after injection of lcucinc-H2, was solubilizcd by 24 hours extraction. Autoradiog-
raphy revealed that radioactivity no longer concentrated in granular cells after the ex-
traction; the number of grains appearing in the basal and granular cell layers was
equalized. Morphologically, keratohyalin granules lost osmiophilic substances and fine
fibrils became visible, whereas other cellular orgnncllcs did not seem altered. In horny cells,
interfilamentous substances were removed and the fibril components wore densely stained
\s?ith load citrate. The findings indicate that "histidine-rich" protein, keratohyalin granules
and intcrfilamentous horny substances can be extracted by the same technique without
dissolving epidermal fibers.
346 PROGRAM
6. THE BEHAVIOR OF EXPLANTS OF PSORIASIS IN VITRO. G. W.
HAMBRICK, JR., M.D. AND R. L. HANDWERGRE, M.D., Sub-Department of
Dermatology, Johns Hopkins University, Baltimore, Maryland 21205.
Previous studies of whole adult skin utilizing organ culture have shown survival for
8—12 days with parakeratotic keratinization resulting. Using 200 organ culture explants of
psoriatic skin and uninvolved skin as controls from 19 patients with psoriasis: 1) survival
of epidermal cells occurred in all except one specimen; 2) psoriatic epidermis above the
basal cell layer died and remained as a marker; 3) basal cells remained viable and actively
proliferated for periods up to 2½ weeks producing parakeratotic cells similar to but in
greater numbers than in the control skin explants; autoradiography using tritiated thymi-
dine confirmed the presence of an increased number of viable hyperactive basal cells
within the psoriatic explants through two weeks of observation; 4) with the addition of
glucosamine hydrochloride, keratohyalin granule-containing cells were produced by the
psoriatic keratinocytes beginning about the fifth day. Upon addition of galactosamine
hydrochloride, large perinuclear, periodic acid-Schiff positive bodies formed.
Our findings indicate that uninvolved skin of psoriatics behaves as normal, non-
psoriatic skin and that despite its retained, hyperplastic qualities in vitro, psoriatic epi-
dermis can be directed toward normal keratinization morphologically.
7. THE EFFECT OF DEFICIENCY AND EXCESS OF THYROID FUNC-
TION ON FORCED EPIDERMAL REGENERATION. H. PINKUS, M.D.
AND R. HUNTER, Department of Dermatology, Wayne State University
School of Medicine, Detroit, Michigan 48207
It has been shown (Pinkus, J. I. D. 19: 431, 1952) that removal of the horny layer by
tape stripping forces proliferation in human epidermis. The stripping test measures epi-
dermal regenerative potential (e.r.p.) under the given homeostatic conditions of the orga-
nism. It was found to be influenced by high doses of vitamin A (unpublished date). Thy-
roid hormone being a potent modifier of cellular metabolism, it was thought desirable to
test e.r.p. in patients affected by hypothyroidism and hyperthyroidism. Shortly after ad-
mission to hospital and before treatment was begun, 11 hyperthyroid and 9 myxedematous
patients had areas on the flexor surface of the forearms stripped. Biopsy specimens were
obtained from normal skin and 24, 48, 72, and 96 hours after stripping. Myxedematous
skin showed higher mitotic rates in control and stripped specimens. The mitotic effort
(sum of mitotie rates at 48, 72 and 96 hours) was about twice as high as that of hyper-
thyroid skin and considerably higher than in normal controls. Counts of basal cells and
prickle cells favor the interpretation that these extremely high rates are caused by a
slowing of the mitotic process (longer mitotic duration) rather than by higher e.r.p.
8. THYMIDINE-H3 INCORPORATION INTO DNA OF DIFFERENTI-
ATING AND GERMINATIVE EPIDERMAL CELLS IN VIVO AFTER
UVL IRRADIATION. J. H. EPSTEIN, M.D., K. FUKUYAMA, M.D., AND
W. L. EPSTEIN, M.D. Division of Dermatology, University of California
School of Medicine, San Francisco, California 94122.
Previous studies using thymidine-113 techniques have shown that UVL damaged DNA is
repaired soon after radiation in bacteria and tissue culture cells. The present investigation
examines thymidine incorporation into UVL damaged DNA in mammalian epidermis. 44
albino hairless mice were exposed to 7.5 X 106 ergs/cm2 of mid-UVL energy. 10 tcc of
thymidine-H3 were injected intradermally into the exposed sites at 5, 10, 20, 30, 45, and
120 minutes postirradiation and into 6 nonirradiated animals. Biopsies secured 1 hour later
were prepared for light and electron microscopic autoradiography. Thymidine-H6 labeling
occurred only in DNA synthesizing basal cell nuclei of nonirradiated animals in concentra-
tions greater than 20 grains. In irradiated skin, however, 3—10 grains appeared over the
nuclei of the basal (B), Malpighian (M), and granular (C) cells; the number of such
labeled nuclei appearing in 7 mm. lengths of each cell layer was tabulated. DNAase
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treatment before the filming and direct chemical extraction of DNA revealed that the
thymidine-H° incorporated into DNA. This thymidine incorporation may represent the
DNA repair process described in bacteria and cultured cells.
























9. THE EFFECT OF AUTOTRANSPLANTATION ON THE PROGRES-
SION OR REVERSIBILITY OF AGING IN HUMAN SKIN. C. M. PAPA,
M.D., D. M. CARTER, M.D. AND A. M. KLIGMAN, M.D., PH.D. Department
of Dermatology, University of Pennsylvania, School of Medicine, Phila-
delphia, Pennsylvania 19104.
A 4-year study was performed to determine whether the structural and histochemical
alterations of solar damaged human skin can, as previously reported, he reversed by auto-
transplantation to a protected "younger" dermis. Witbin this time period observations
could also be made regarding the aging of the non-exposed integument moved onto an
elastotic, aged connective tissue bed.
Split thickness, 4 cm2 sections of skin were reciprocally transplanted from the extensor
forearm and abdomen of 14 aged subjects. After 4 years, the transplants clearly maintained
the characteristic clinical appearance of the donor site. Transplanted actinic keratoses and
senile lentigines were uneflccted. Cherry angiomata from the abdominal skin remained
intact, although some new ones developed in the forearm skin on the abdomen.
The microscopic structural and histochemical hallmarks of the epidermis and dermis,
as well as the melanocyte population also convincingly demonstrate that the transplanted
skin is not altered by the new dermal milieu onto which it is grafted.
10. REPLICATION OF MOLLUSCUM CONTAGIOSUM VIRUS IN
TISSUE CULTURE. E. FRIEDMAN-KIEN, M.D., P. H. PROSE, M.D., J.
VJLcEK, M.D. AND S. NEI5TEIN, B.S., Departments of Dermatology, Micro-
biology and Pathology, New York University School of Medicine, New
York, New York 10016.
Within three hours after primary tissue cultures human cpidcrmal cells and chick em-
bryo cells were inoculated with crude extracts of molluscum contagiosum lesions; some of
these tissue culture cells contained intracytoplasmic non-membrane hound, immature virus
particles, these are demonstrated here for the first time.
The appearance of newly synthesized virus was inhibited by actinomycin D. It is
therefore apparent that the molluscum virus is uncoated and replicates in tissue cultures.
Although the viral genome is expressed and rephcation occurs, efficient multiplication of
infectious virus does not seem to take place. The maturation of the virus was not complete
up through the 72 hours duration of these experiments.
11. EPIDERMAL-DERMAL INTERACTIONS IN ADULT HUMAN
SKIN-INFLUENCE OF DERMIS ON EPIDERMAL MAINTENANCE.
R. A. BRIGGAMAN, M.D. AND C. E. WHEELER, JR., M.D. Division of Derma-
tology, University of North Carolina Medical School, Chapel Hill, North
Carolina.
The influence of dermis on adult human epidermal orientation, mitotic activity, and
eytodifferentiation was examined by studying the behavior of isolated and recombined
epidermis and dermis grafted to the chick chorioallantoic membrane (CAM). Maximal
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preservation of essential characteristics of adult epidermis was observed when whole skin
was grafted to the CAM, constituting the principle advantage of this system. Isolated epi-
dermis separated from its dermis by cold trypsinization and grafted to the CAM rapidly
degenerated. When recombined with dermis prior to grafting, the epidermis was well
maintained, showing a mitotically active basal layer and orderly cytodifferentiation in
areas where the epidermis and dermis were directly apposed. Both viable and freeze-thaw
killed dermis as well as isologous and heterologous dermis exerted this effect in recom-
binants. Other substrate materials (Millipore filter, agar, heat killed dermis) were not
effective in preserving epidermal organization. When epidermis and dermis were recom-
bined on opposite sides of a Millipore filter and grafted to the CAM, the epidermis de-
generated, indicating a failure of the dermis to influence the epidermis when separated by
as short a distance as 25 microns. In conclusion, epidermal maintenance in this system was
dependent on the presence of dermis, presumably for the provision of a suitable substrate
for basal cell attachment and for adequate nutrition. No evidence for a diffusible dermal
factor responsible for the observed dermal effect could be found by transfiltration studies.
SUNDAY, JUNE 16, 1968 Jack Tar Hotel
AFTERNOON SESSION
1:30 P.M. SCIENTIFIC SESSION: Dn. JOHN STRAUSS, BOSTON, MASSACHUSETTS,
presiding.
1. DERMATOLOGICAL OBSERVATIONS ON THE A-BOMB SURVI-
VORS OF HIROSHIMA AND NAGASAKI. M. L. JOHNSON, M.D., PH.D.,
P. B. GREGORY, M.D. AND T. TAURA, M.D., Atomic Bomb Casualty Com-
mission, Hiroshima and Nagasaki, Japan.
The search for the late effects of radiation in the survivors of the Atomic bombings of
Hiroshima and Nagasaki, has been extended to the skin. In a two-year period examinations
were made on 10,650 representative survivors and controls. Observations included a wide
range of variation in texture and appearance of the epidermis and its appendages. Evalua-
tions were attempted for skin color and temperature, the number of nevi, the changes
commonly associated with aging, actinic radiation, injury and response to iniury, and
x-irradiation. A sub-sample of 157 heavily exposed patients and controls received further
evaluation for ehromosomal aberrations in their peripheral leucocytes. From this study, the
dermatological stigmata of ionizing radiation as experienced in Hiroshima and Nagasaki
include an increased prevalence of the various recognized signs of aging, the earlier appear-
ance of these and other pigmentary changes, benign neoplasia and functional vascular
aberrations. Observed chromosomal abnormalities were not well correlated with flash burn,
scar or age related changes. Malignancy was not a significant finding.
2. OBSERVATIONS ON ULTRA5TRUCTURAL CHANGES IN RAT
VIBRISSAE FOLLOWING IRRADIATION. R. W. PEARSON, M.D. AND
F. D. MALKINSON, M.D., Section of Dermatology, University of Chicago,
Chicago, Illinois 60637.
Little attention has been given to the study of ultrastructural changes following moder-
ate or low dose irradiation of normal tissues. Since radiation sensitivity is related directly
to the rate of cellular proliferation, the large, rapidly dividing matrix cell populations of
rat vibrissae were chosen for these studies. Young rats were irradiated on one side of the
bead with a single dose of 1500 rads. At multiple intervals after irradiation vibrissae were
rapidly dissected free, fixed, and processed for light and electron microscope examination.
Less than one hour post-irradiation, foci of cytoplasmic degeneration and incipient phago-
some development were detectable. Within the phagosomes mitochondria, glycogen, and
other cytoplasmie constituents were observed. By 16 hours post-irradiation prominent
nuclear changes were found, which may reflect alterations in nucleoprotein synthesis. Ulti-
mate incorporation of markedly damaged, defectively keratinized cells into the hair shaft
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could be correlated with more gross thinning and irregularity of the affected hair seg-
ment. These studies have established a cytologic basis for post-irradiation cellular injury,
which apparently reflects profound alterations in protein structure and enzyme function.
Correlation of cytologic alterations with biochemical changes should further elucidate the
pathogenic mechanisms of radiation injury.
3. TETRACYCLINE FLUORESCENCE IN EXPERIMENTAL SQUA-
MOUS CELL CARCINOMA OF THE RAT. G. R. MIKHAIL, M.D., A. R.
KELLY, Pii.D., AND H. PJNKTJS, M.D., Departments of Dermatology and
Pathology, Henry Ford Hospital and Department of Dermatology, Wayne
State University Medical School, Detroit, Michigan 48202.
The mechanism of fluorescence produced by tetracyclineHCL(TC) in DMBA induced
squamous cell carcinoma was studied by fluorescence microscopy and speetrophotofluoro-
metric analysis. Rats (15) with tumors were injected I.P. with 6 mg/Kg of TC and 7 of
these received 4 mg/Kg 24 hrs. later. Controls were other tumor and normal rats. Animals
were sacrificed 5, 12, 24, 48 and 72 hrs. post-injection for blood and tissue studies. TC levels
of blood, liver, kidney and tumor were determined by fluorescent methods based on the
complexometric principle of Kohn. Tumors fluoresced as long as 72 hours post-injection.
Fluorescence in early photomicrographs was diffuse but later it localized in the keratinous
tumor cells. No TC was detectable in normal rats 72 hours after injection but it was
present in the bloods, kidneys and tumors of CA rats. Although TC fell to trace quantities
in blood and kidney and was undetectable in bver, tumor levels remained as high at 72
hrs. (2.54 pg/Gm) as at 48 (2.01 tg/Gm). Tumor/blood concentration ratios rose from 2.1
(at 5 hrs.) to 3.8, 4.1 and >405 at 24, 48 and 72 brs, resp., indicating TC was concentrating
in tumors. They appeared to act as TC depots slowly releasing small amounts to the blood
for excretion. Correlation existed between TC tumor fluorescence and TC levels, but
chemical estimation was more sensitive than microscopy.
4. SQUAMOUS CELL CARCINOMA IN A NEW MUTANT (HAIRLESS-
ASEBIC) MOUSE. F. ARUNDELL, M.D., A. GATES, PH.D., AND M. KARASEK,
PH.D., Department of Dermatology, Stanford University School of Medi-
cine, Palo Alto, California 94304.
A new mutant stock of mice, lacking both hair follicles and sebaceous glands, has been
developed from initial matings of males with the hairless genotype (hrhr) and females
with the asebic genotype (ahab). The skin of the bairless-asebic mouse represents a simpli-
fied anatomic system for the study of the role of the pilosebaceous unit in careinogenesis.
A comparison of the effects of topically applied dimethylbenzanthracene in the new
mutant mouse and in normal, asebic and hairless mice was made. Controlled amounts of
DMBA in acetone were applied weekly to the backs of the mutants and control animals for
a 9 week period. Serial biopsies were obtained for a follow-up period of S months. Each
of the 4 groups developed squamous cell carcinomas. There was no statistically significant
difference in the incidence of tumors. These results prove that the pilosebaceous unit is
not essential for the induction of squamous cell carcinoma in mouse skin and that the
mode of action of DMBA is on a cell type common to each of the mutants.
5. DYSKERATOSIS IN BOWEN'S DISEASE. R. L. OLSON, M.D., R. J.
NORDQUIST, AND M. A. EVERETT, M.D. Department of Dermatology, Univer-
sity of Oklahoma Medical School, Oklahoma City, Oklahoma 73104.
Abnormalities in keratinization are characteristic of certain benign and malignant or
premalignant epithelial tissues. To clarify the mechanisms underlying dyskeratosis in
Bowen's disease, four typical cases were studied by electron microscopy. Dyskeratosis in-
volved a decrease in desmosomal-tonofilament attachments with condensation and cen-
tral aggregation of tonofilaments within which were entrapped cytoplasmic organelles. In
cells undergoing mitosis, the centrally displaced tonofilaments frequently became en-
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tangled with the mitotic apparatus, interfering with normal cell division. At least some of
these cells developed premature keratinization of the entire cell. Portions or all of the
dyskeratotic cells were frequently phagocytised by other epidermal cells. These results
indicate that dyskeratosis in Bowen's disease has both similarities and differences with
benign dyskeratosis.
6. INFLUENCE OF ANTI-LYMPHOCYTE SERUM ON MALIGNANT
MELANOMA IN THE MOUSE. P. WOLF-JURGENSEN, M.D., A. W. KOPF,
M.D., G. LIPKIN, M.D. AND R. S. BART, M.D., Departments of Dermatology,
University of Copenhagen and New York University School of Medicine,
New York, New York 10016.
These experiments were undertaken to see if rabbit anti-lymphocyte serum directed
against C-57 mouse lymphoid cells would influence the behavior of B-16 malignant mela-
nomas transplanted into this strain of mice. A control gronp of 37 mice (tumor trans-
plantation alone) was compared with the study of gronp of 38 mice (tumor transplantation
pins anti-lymphocyte serum). Malignant melanoma transplants grew larger (average total
volume: 3.03 cm3 versus 2.04 em3) and metastasized more extensively in the group in-
jected with anti-lymphocyte serum. Fnrthermore, the longevity of tumor-bearing animals
treated with this serum was less than that of similar animals not receiving such serum. The
longevity of a third group of 10 mice receiving anti-lymphocyte serum alone was not
affected. The results suggest that lymphoid cells normally impede the growth of this type
of malignant melanoma in mice and that anti-lymphocyte serum, in some manner, in-
hibits this protective mechanism.
7. STATE OF PARTICULATE TYROSINASE IN MELANOMA. I. A.
MENON, Pn.D., AND H. F. HABERMAN, M.D., Toronto Western Hospital, De-
partments of Biochemistry and Medicine Dermatology, University of
Toronto, Toronto, Canada.
Tyrosinase activity of melanoma occurs mostly in the melanosomal fraction. The state
of tyrosinase in melanoma melanosomes was investigated. B16 melanoma was maintained
in C57B1/6J mice; snbeellular fractions of tumor were prepared by differential eentrifuga—
tion. Tyrosinase activity was determined by measuring the amount of tritiated 1120 formed
from tyrosine 3, 5.fl3 Whole homogenates or melanosomal fractions of fresh melanoma
tissue prepared in 1120 had higher tyrosinase activities than corresponding preparations in
0.25M sucrose. The tyrosinase activity of the melanosomal fraction prepared in sucrose was
activated by preineubation with phospholipase C; pbospholipase C was ineffective in the
melanosomal fraction prepared using 1120. These differences were not observed when
frozen melanoma tissue was used. Preparations of phospholipase A, pronase or papain had
no activating effect on tyrosinase activity under the conditions tested. Phnspholipase C
increased the light scattering (measured by absorbanee at 520 mgi) by suspensions of the
melanosomal fraction; phospholipase A had the opposite effect. These results indicate that
tyrosinase is present in melanosomes of B16 melanoma in a partially inactive state.
8. A NEW METHOD FOR STUDYING THE PERMEABILITY OF ISO-
LATED STRATUM CORNEUM. T. J. FRANZ, CPT, MC U.S. Army Medi-
cal Research Unit, Presidio of San Francisco, California 94129.
The danger of damage during the preparation and mounting of isolated human stratum
eornenm membranes is a major drawback to the use of this new tool in dermatologie re-
search. Even an amount of damage which escapes the eye can greatly alter the permeability
of stratum eomeum. This problem can be avoided by using the "washout" technique. The
membrane is mounted as a barrier between two chambers and bathed by a solution con-
taining an isotope of the molecule under study. When equilibrium is reached the labelled
solutions are replaced by fresh unlabelled solutions. The unlabelled solutions are in turn
replaced at regular intervals and each is analyzed for radioactivity. Using the appropriate
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solution to the diffusion equation, one can relate the slope of the "washout" curve, K, to
the permeability of the stratum corneum by K (X)'/,r2D, where 1X is membrane
thickness and D the diffusion coefficient. Membranes from the same individual differing in
permeability by as much as 30 fold as determined by conventional flux measurements have
been shown to give a "washout" having the same slope, thus demonstrating the artefact
of damage. Our results have also shown that the whole corneum is "the barrier," not just
a particular zone. Additionally, one can use this method to estimate the relative importance
of the appendageal pathway for diffusion.
9. PERCUTANEOUS ABSORPTION OF STEROIDS. R. J. SCHETJPLEIN,
PH.D., I. H. BLANK, PH.D., AND D. J. MACFARLANE, A.B., Harvard Medical
School and Massachusetts General Hospital, Boston, Massachusetts 02114.
The in vitro permeability of the skin to a variety of radioactively tagged steroids,
systematically selected for their wide range of polar character, has been investigated.
Permeability was measured from aqueous and non-aqueous solutions and after applying
the steroid directly to the surface of the skin with a volatile solvent. The membrane-water
partition coefficients for the steroids ranged from 7 (hydrocortisone) to approx. 300
(cholestenone).
From these data and a knowledge of the approximate thickness of the hydrated stratum
corneum it has been possible to calculate the apparent diffusion constants of the steroids.
These are all 10" to 10'2cm'sec or roughly two to three orders of magnitude smaller
than the diffusion constants for small molecular weight alcohols and fatty acids. Analysis
of the data suggests that penetration through sweat ducts, hair follicles and other shunts
may play a more significant role in the steady state penetration of these slowly diffusing
compounds than is true for low molecular weight compounds.
It appears possible to predict the permeability of steroid-like compounds on the basis of
these results and a knowledge of the polar character of the test compound.
10. ABSORPTION OF ORGANIC COMPOUNDS THROUGH SKIN IN
MAN. R. J. FELDMANN, M.D. AND H. I. MAIBACH, M.D. Division of Derma-
tology, University of California School of Medicine, San Francisco, Cali-
fornia 94122.
It is important we know the penetration and systemic absorption of compounds applied
therapeutically, cosmetically, environmentally, or accidentally. While some penetration may
be needed in topical therapy, systemic absorption should be minimized and the amount
known to predict toxicity. Systemic absorption has been measured in man of compounds
related to, or themselves likely to be applied to human skin. 140 labeled compound was
applied to ventral forearm. 140 excretion was measured in urine for 5 days. Absorption is
calculated from proportion excreted in urine after IV. dose. Total absorption in % of
applied dose: DNCB 57.8; benzoic acid 38.8; hippuric acid 21; salicylic acid 22.6; nico-
tinic acid .34; nicotinamide 10.5; phenol 4.4; butter yellow 21.6; methyicholanthrene 16.8;
diethyltoluamide 16.4; malathion 7.9; hexachlorophene 3.1; chioramphenicol 2.0. Some
therapeutic agents are well absorbed (benzoic acid, salicylic acid), while phenol, hexa-
chlorophene, and chloramphenicol are not. Dyes like butter yellow could be absorbed from
cosmetics. DEET may be significantly absorbed from insect repellents. Ease of penetration
may enhance the ill effects of DNCB and methylcholanthrene. The great differences be-
tween benzoic and hippuric acids, nicotinic acid and nicotinamide suggest that penetration
of therapeutic agents may be controlled by selecting pharmacologically active derivatives.
11. REPLICATION TECHNIQUES WITH STEREO SCAN ELECTRON
MICROSCOPY OF LASER IMPACTS ON THE SKIN. L. GOLDMAN,
M.D., J. VAHL, M.D., R. J. ROCKWELL, JR. MSc., R. MEYER AND M. FRANZEN,
Laser Laboratory, Children's Hospital Research Foundation, and Depart-
ment of Dermatology, University of Cincinnati, and University of Munster,
Westphal, Germany.
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Surface microscopy and histologic studies do not provide complete data of the surface
effects of the impact of the laser on the skin of man, especially as regards the drilling effect,
plume fragments and elastic recoil and pressure wave phenomena. To study such de-
tails, the replication technique long used in dermatology for surface morphology was em-
ployed. Recent developments in silicone rubber, technique of Facq, and plastics produce
replication specimens with more detail than was possible with materials used years ago.
Positive impressions from this silicone rubber mold were made of silicone rubber, polyvinyl
alcohol and various plastics with and without pigments. Surface photography at high
magnification and stereophotography recorded details. Laser microscopic holography pro-
vided third-dimensional pictures of the replica. Stereoscan electron microscopy gave the
most complete picture, both of the impact site and the adjacent area. The size and char-
acter of the cavity produced in the skin could be seen easily. The uniformity of the reac-
tion could be correlated with output measurements of the laser. The presence or absence
of shock waves from the target areas of various lasers could be determined. Replication
techniques provided additional data of the effects of laser impacts on the skin of man.
12. BIOLOGIC ACTION SPECTRA OF 8-METHOXYPSORALEN DE-
TERMINED BY MONOCHROMATIC LIGHT. D. W. OWENS, M.D.,
J. M. GLICKSMAN, M.I.,R. G. FREEMAN, M.D. AND J. 1VL KNOX, M.D. De-
partment of Dermatology, Baylor University College of Medicine, Houston,
Texas 77025.
Due to controversy regarding the action spectrum of 8-methoxypsoralen (8-MOP) we
have determined energy requirements by (1) erythema production in animals given 8-MOP
and (2) a microbiological system for lethal photosensitization of Candida albicans using
monochromatic light.
Adult guinea pigs were given 8-MOP intraperitoneally and one hour later the lower
abdominal skin was exposed to serially increasing amounts of monochromatic ultraviolet.
The minimal erythemal dose (M.E.D.) was determined for wavelengths from 320 nm
through 360 nm at 10 nm intervals.
Additionally, suspensions of C. albicans were inoculated on Sabouraud's media and 2 mm
discs of filter paper were impregnated with 0.5 pg of 8-MOP. They were exposed to in-
creasing energy levels of monochromatic ultraviolet from 300 nm to 400 nm at 10 nm in-
tervals. The presence of a clear zone around the disc 24 hours later indicated inhibition of
growth induced by photosensitization.
In contrast to previous reports, both studies indicate that the most effective wavelength
is 330 nm and that 8-MOP is biologically active in mid-ultraviolet as well as long ultra-
violet, corresponding more closely to absorption spectrum.
13. MICROCIRCULATORY REVASCULARIZATION OF BURNS AND
SKIN GRAFTS: HEALING PROLIFERATION. D. J. DEMIS, PH.D.,
M.D. AND E. GALAKATOS, B.S. Albany Medical College, Albany, New York
12208.
This report describes a hithertofore poorly appreciated series of proliferative changes of
the microcirculatory vessels in response to trauma including burns, abrasions and incisions.
With the aid of the capillary microscopy and full thickness autografts of skin was studied
in man and rats. Within 24 hours of trauma, evidence of proliferation of capillaries could
be obtained, and by 48 hours proliferation of capillaries, small arterioles and venules was
striking, These changes persisted for protracted periods but eventually disappeared. Re-
vascularization of the grafts was observed to proceed in three phases: proliferation; estab-
lishment of connections between both host vasculature and pre-esisting vessels in the
graft; and transformation into the final definitive vascularization of the graft which was
virtually complete within one month.
